Twenty-two patients with multiple sclerosis (MS) and chronic pain we recruited into a quasi-experimental trial comparing the effects of self-hypnosis training (HYP) with progressive muscle relaxation (PMR) on pain intensity and pain interference; 8 received HYP and the remaining 14 participants were randomly assigned to receive either HYP or PMR. HYP-condition participants reported significantly greater pre-to postsession as well as pre-to posttreatment decreases in pain and pain interference than PMR-condition participants, and gains were maintained at 3-month follow-up. Most of the participants in both conditions reported that they continued to use the skills they learned in treatment and experienced pain relief when they did so. General hypnotizability was not significantly related to treatment outcome, but treatment-outcome expectancy assessed before and after the first session was. The results support the efficacy of self-hypnosis training for the management of chronic pain in persons with MS.
the exception of a very few studies (cf. James, Large, & Beale, 1989; Jensen et al., , 2008 , other outcome domains, such as the impact of pain on functioning, are rarely assessed in hypnotic-analgesia research. Thus, little is known about the effects of self-hypnosis training on other key outcome variables.
Finally, more needs to be understood about the predictors of hypnotic treatments, both to help test and to refine theories of hypnosis as well as to make practical recommendations to patients and clinicians for better predicting and enhancing the effects of treatment. For example, social-cognitive models of hypnosis contend that patient treatment outcome expectancies play an important role in determining response to hypnosis and hypnotic suggestions, and a number of laboratory studies support this model (see review by Kirsch, 1985) . Examining the hypothesized associations between patient outcome expectancies and treatment outcome would help to test the viability of this model in the clinical setting. General hypnotizability has also been found to predict treatment outcome in some, but not all, clinical hypnotic-analgesia studies (see review by Patterson & Jensen, 2003) . To the extent that general hypnotizability is found to be associated with treatment outcome, it would support the utility of hypnotizability measures for screening patients for treatment, or at least for modifying treatment to match different levels of hypnotizability.
With these considerations in mind, the current study sought to expand our understanding of the effects of self-hypnosis treatment for chronic pain relative to a control condition. We used an active control treatment, progressive muscle relaxation (PMR), because it controls for therapist attention, time, and patient outcome expectancy, three key nonspecific factors that could potentially explain the effects of selfhypnosis treatment. We hypothesized that if the self-hypnosis treatment protocol produces benefits beyond those produced by these nonspecific factors, then participants in the hypnosis condition would report more treatment benefits than those assigned to the PMR condition. A treatment-outcome study such as this also makes it possible to explore potential predictors of outcome, and we therefore assessed and examined the effects of two such predictors, hypnotizability and participant-reported treatment-outcome expectancy, to determine their association with treatment outcome.
METHOD

Participants
Twenty-two individuals with MS and chronic pain were recruited from a previously completed survey study of pain in persons with MS (Ehde, Osborne, Hanley, Jensen, & Kraft, 2006) . Patients were eligible to participate in the current study if they: (a) had a diagnosis of MS; (b) were at least 18 years old; (c) reported chronic daily pain that was rated as being at least 4/10, on average, on a 0-10 Numerical Rating Scale of intensity; and (d) indicated on the survey that they would be willing to be contacted about possible participation in future research studies. Exclusion criteria were (a) evidence of severe psychopathology symptoms of psychosis on interview or endorsement of active suicidal ideation with intent within the past 6 months (two potential participants were excluded on this basis); and (b) a score of 21 or greater on the Telephone Interview of Cognitive Status (Brandt, Spencer, & Folstein, 1988) , indicative of severe cognitive deficits that could potentially interfere with the focused attention required for hypnosis (no potential participants were excluded for this reason).
The first 8 eligible participants who agreed to participate in this study were given a standardized self-hypnosis training protocol (HYP), with an initial plan that these participants would be pilot subjects and allow for additional changes in the protocol as needed. These 8 participants were all told that they would be receiving an intervention that had "both hypnotic and relaxation components" that had been shown to be associated with reductions in pain in previous research. However, we determined that no changes in the HYP protocol would be needed based on the use of the protocol with these participants, allowing us to potentially include them in analyses of other HYP participants if (a) no significant differences were found in outcome between these participants and those subsequently randomly assigned and (b) additional participants were needed to provide for adequate power in the planned analyses if recruitment for the planned randomized trial was limited. The next 14 eligible study participants were randomly assigned (via a computer-generated list of random numbers) to one of the two treatment conditions (n = 7 per condition). For these participants, although they knew that they would be randomized to one of two possible treatments, both the HYP and the PMR interventions were described to the participants in the same way. In all, there were 15 participants in the HYP condition and 7 in the PMR condition.
We determined that 7 participants per condition in the randomized portion of this study would be inadequate for testing hypothesized differences between the HYP and PMR treatments, so the outcomes between the 8 participants who were given HYP (without randomization) and the 7 participants who were randomized to HYP were compared on all demographic and outcome variables. No significant differences between these two groups emerged on any variable, justifying combining the two into a single group for subsequent analyses; although including these nonrandomized participants makes the design a quasiexperimental study rather than a randomized clinical trial (Cook & Campbell, 1979) . The mean age of the study participants was 51.7 years (range = 27-75 years). Most (73%) were women, and 20 (91%) were Caucasian. One participant described himself as an African American, and a second described himself as being both Caucasian and African American. Preand posttreatment data were collected from all 22 participants, but 2 of the participants (1 from each treatment condition) did not provide data for the secondary outcome variable (pain interference) at the 3-month follow-up assessment. Therefore, all analyses using the 3-month paininterference scores had 20 participants.
Intervention Protocols
Both treatment protocols were initially described to the study participants using the same wording to increase the probability that participants would develop similar outcome expectancies for both treatments. Specifically, both interventions were described in the following way: "Treatments that have been shown to produce decreases in pain in individuals with a variety of chronic pain conditions and that included both relaxation and hypnosis components." Participants were also told that the focus of the interventions was to teach a specific set of skills that could be used to alter how their brain processes pain information and that provide pain relief when they chose to use the skills in the future. They were told that the purpose of the study was to determine if these treatments would be helpful for persons with MS and chronic pain, and also to help us determine if one treatment was more or less effective than the other. In all communication with the study participants, both treatments were referred to as "relaxation and hypnosis" training programs; we specifically avoided labeling one as Hypnosis and the other as Relaxation or Progressive Muscle Relaxation, again, to minimize differences in expectancy between the two treatment conditions that might occur if they were given different labels.
Self-hypnosis training. We refer to the intervention we used in this study self-hypnosis training rather than hypnosis treatment because of the focus on teaching and encouraging the use of hypnosis outside of the hypnosis sessions. Thus, although the HYP intervention included hypnosis (interactions with a clinician that included an induction followed by a series of suggestions for analgesia and comfort), participants were urged to practice the skills learned during the hypnosis sessions at home, both by listening to audio recordings of the sessions and by using a cue to reexperience hypnosis and the relief that it provides.
The self-hypnosis training (HYP) treatment protocol was a modified version of a treatment protocol described in detail in a previous case series study . The modifications to the original protocol were made in an effort to increase the efficacy of the intervention beyond what was found in the previously reported case series. The first modification was the inclusion of a suggestion inviting participants to imagine themselves as being in a "special place" of the participant's choice. For participants who were comfortable with it, the special place could include a body of water of the participant's choice (e.g., pool, stream, or ocean) that was "just the right temperature" and that the participant could choose to relax or float in (any participant who was waterphobic or otherwise uncomfortable with the idea of relaxing in a body of water could have opted out of this suggestion; although no one chose to do so). Those who would have been water phobic were encouraged to visualize being in another place of their choosing without water (e.g., a field of flowers, a vacation home, etc.). Second, the induction and special place imagery were followed by a suggestion for experiencing one classic hypnotic phenomenon (such as hand or arm lowering, hands pulled together, head pulled to the side; different phenomenon were tried until one was found that the participant could respond to) to enhance the participant's sense of successful hypnotic responding.
A third modification came in the number and content of analgesia suggestions. In the original treatment protocol , five analgesia suggestions (decreased pain unpleasantness, deep relaxation, sensory substitution, imagined anesthesia, and decreased pain sensations; see , for a detailed description of these suggestions) were included in all 10 sessions. In the present study, these five suggestions were administered only in the first two sessions. In the remaining eight sessions, only two specific suggestions were used. The first was the suggestion for decreased unpleasantness of any uncomfortable sensations, which we have found to be helpful to the majority of individuals with chronic pain. The second suggestion was selected by the clinician, usually based on the individual participant's response (i.e., a reported decrease in pain). But other factors were also taken into account, especially when participants reported similar decreases in pain following more than one additional suggestion, such as (a) if the participant reported that he or she particularly enjoyed a suggestion or (b) if the participant reported benefits to a suggestion in addition to changes in pain. This modification was made primarily because a number of participants in the original case series had indicated that they preferred some suggestions over others, and we wanted to allow some flexibility and tailoring in the treatment approach to better match usual clinical practice. The final modification made was that the new protocol allowed for one additional suggestion of the participant's choosing (e.g., improved sleep, increased general calm or sense of well-being) to further engage the participant in the process.
As with the original protocol, all sessions ended with posthypnotic suggestions that (a) any experience of analgesia and comfort obtained would stay with the participant and linger beyond the sessions, lasting for "hours, days, and even weeks," and become "a permanent part of how the brain operates"; (b) the more the participant listens to recordings of the sessions, and to the extent that the participants finds the suggestions helpful, the more effective all of the suggestions would be; and (c) over time and with continued practice, the participant will be able to enter "a comfortable relaxed state of hypnosis more and more easily." Sessions 3 and 4 were recorded, and audiotapes or CDs of these sessions were given to the participants to listen to, with the suggestion that they listen to the recordings at least once every day but more often if they found the recordings helpful. Participants were also encouraged to repeat their experience of hypnosis and any suggestions that they found helpful "on your own" (i.e., without the audio recording) at least once every day, as a way to increase their ability to use and respond to self-hypnosis.
Progressive muscle relaxation. The 10-session progressive muscle relaxation (PMR) intervention was based on the work of Bernstein and Borkovec (1973) and Jacobson (1976) and involved a progressive tightening and relaxing of different muscle groups throughout the body, with ongoing suggestions that this would be associated with an increased sense of perceived relaxation and comfort. Four different scripts were used for the PMR condition. The first script, used in the first two sessions, focused on 16 major muscle groups: right and left hands, right and left arms, forehead, face, jaw, neck, chest/shoulders/ upper back, abdomen, right and left thigh, right and left calf (plantar flexion), right and left shin (dorsi flexion). The second script, used for Sessions 3 through 5, combined some of the muscle groups together, so that seven general muscle group areas were the focus of relaxation. The third script combined muscle groups further into four overall, and the fourth and final script focused only on general body scanning and relaxation. Sessions 3 and 4 were recorded, and audiotapes or CDs of these were provided to participants with the same instructions as those given to participants in the HYP condition (i.e., to listen to the recordings at least once a day but more often if they found the recordings helpful). Participants in the PMR condition were also encouraged to practice on their own without the recordings at least once per day.
Measures
Primary outcome. The primary outcome variable for this study was pain intensity, assessed using 0-10 numerical rating scales (NRSs), with 0 = No pain sensation and 10 = The most intense pain sensation imaginable. Self-report of pain intensity is recognized as the most appropriate primary outcome measure in analgesic clinical trials (Turk et al., 2003) , and the 0-10 NRS has been recommended as a useful measure of this pain domain because of (a) the strong evidence for its validity as evidenced by its strong association with other measures of pain intensity and responsivity to analgesic treatment, (b) understandability and ease of use, and (c) ease of administration and scoring (Jensen & Karoly, 2001) .
Current pain-intensity ratings were obtained before and after each treatment session by the treating clinician, and each of these ratings was then averaged into composite pre-and postsession scores, to measure the immediate effects of the interventions on pain intensity. Average daily pain intensity was assessed by phone interview by a research assistant blind to treatment condition, before and after treatment as well as at 3-months follow-up. To assess this outcome variable, participants were telephoned on 4 days within a 7-day window and asked to rate their current pain and average, least, and worst pain in the past 24 hours. The 16 ratings obtained at each assessment (four intensity domains assessed on 4 different days each) were then averaged into a composite score representing average daily pain. The use of such composite scores has been recommended as a way to increase measurement reliability in pain clinical trials, such as this one, with limited power due to low sample sizes (cf. Jensen, Turner, Romano, & Fisher, 1999) . If a participant could not be contacted four times within a 7-day period, the composite score was made up of an average of the ratings that could be obtained during the assessment window.
Secondary outcomes. The secondary outcome variables in this study were pain interference and frequency and effects of self-hypnosis and relaxation practice. Pain interference was assessed using a modified version of the Pain Interference Scale from the Brief Pain Inventory (BPI; Cleeland & Ryan, 1994; Daut, Cleeland, & Flannery, 1983) . The original version of this scale asks respondents to rate the degree to which pain interferes with seven daily activities, including general activity, mood, walking ability, normal work, relations with other people, sleep, and enjoyment of life. For use in the current study, we modified the BPI in two ways. First, we changed Item 3 ("Walking ability") to read "Mobility, that is, your ability to get around," to be more appropriate for the participants in the current study, many of whom are unable to walk. Second, in order to gain a broader perspective of the extent to which pain interfered with important activities, the current study added three items (self-care, recreational activities, and social activities) important to functioning in persons with disabilities, to both (a) increase the reliability of measurement and (b) increase the content validity of this measure. The BPI interference items are averaged to produce a total composite pain interference score.
The original BPI Pain Interference scale has demonstrated validity through its strong association to pain severity across a number of samples of individuals with cancer and other diseases (Daut et al., 1983 ; see also Cleeland & Ryan, 1994) , and the modified 10-item version of this scale has demonstrated validity in samples of persons with disabilities, including persons with MS, through its strong association with pain intensity, and even stronger association with measures of physical disability Tyler, Jensen, Engel, & Schwartz, 2002) . The modified BPI was administered once, by telephone, during each assessment window.
Amount and effects of self-hypnosis and relaxation practice after treatment were assessed via telephone interview by a research assistant blind to treatment condition at 1-, 2-, and 3-months posttreatment by asking participants to indicate, during the past 30 days: (a) the number of days they listened to the audio recording they were given; (b) on those days they listened to the audio recording, the usual number of times they listened; (c) the amount of pain relief they experienced when they listened to the audio recording (on a 0-10 scale, with 0 = No relief and 10 = Complete relief); and (d) the hours of relief they usually experienced after listening to the recording. Similar questions were also asked about the frequency and effects of practice on their own, without the recordings.
Predictors/manipulation check. Two predictor variables were assessed in this study: hypnotizability and treatment-outcome expectancy. Hypnotizability was assessed using a modified version of the Stanford Hypnotic Clinical Scale (SHCS; Hilgard & Hilgard, 1994) and was administered by one of the study clinicians (but not the same clinician who provided treatment) at the time of study recruitment. The SHCS, which has demonstrated its validity through its positive association with other measures of hypnotizability (Hilgard & Hilgard) , consists of five suggestions for classic hypnotic responses, including hand lowering, suggested cough/throat clearing, amnesia, age regression, and a hypnotic dream. The hand-lowering item was modified to allow for an alternative motor response (e.g., moving the head to the right) for any participants with motor limitations in their arms.
Treatment-outcome expectancy was assessed using the four-item Treatment Expectancy Scale (TES; Holt & Heimberg, 1990) with the items modified to assess expectancies concerning the effects of treatment on pain. Using this measure, participants were asked to rate: (a) the perceived logic of the treatment ("How logical does this type of treatment seem to you?"); (b) their confidence in the treatment for their pain condition (two questions: "How confident would you be that this treatment will be successful in eliminating your pain?" and "How successful do you feel this treatment will be in decreasing your pain?"); and (c) their confidence in the treatment for others ("How confident would you be in recommending this treatment to a friend who was experiencing a great deal of pain?"). The participants were asked to respond to each item on 0-to-10 numerical scales just before and after the first treatment session, and their responses to the items were averaged to form two (pre-and postsession) measures of treatment-outcome expectancy. The original TES has been used successfully in treatmentoutcome research to determine the credibility of control conditions (e.g., Heimberg, Dodge, Hope, Kennedy, & Zollo, 1990) and to determine the extent to which treatment-outcome expectancies predict treatment response (Chambless, Tran, & Glass, 1997; Safren, 1997) . The modified TES used in this study was also used previously to predict response to a hypnotic analgesia intervention, specifically . In this study, treatment-outcome expectancy was used both as a predictor variable (to determine the ability of outcome expectancies to predict treatment outcome) and as a manipulation check (to ensure that the two treatment conditions elicited similar outcome expectancies).
Procedures
Following 1 week of pretreatment assessments (to assess average daily pain and pain interference), participants received up to 10 sessions of either HYP or PMR (randomization procedure described above). Current pain intensity was assessed before and after each treatment session, and these ratings were averaged into composite pre-and postsession intensity scores. Posttreatment outcome measures (daily pain intensity and pain interference) were obtained during the 7 days immediately after treatment; amount of hypnosis or relaxation practice with and without the practice recordings was assessed at 1-, 2-and 3-months posttreatment, and daily pain intensity and pain-interference data were obtained during a 1-week period 3 months after treatment.
Data analyses. Differences in treatment-outcome expectancy assessed before and just after the first session were first compared between participants in the two treatment conditions using mixed-design analysis of variance (ANOVA), and subsequent univariate tests as appropriate to explain any significant effects found. A mixed-design ANOVA was also used to determine the immediate effects of each treatment condition on pain intensity. In these analyses, the pre-and postsession pain intensity scores averaged across all sessions were used as the dependent variable, time (presession, postsession) as a repeated measures variable, and treatment condition (HYP, PMR) as a between-subjects variable.
The effects of treatment on daily pain intensity and interference were evaluated by performing two mixed-design ANOVAs. In these analyses, the daily pain intensity composite and BPI interference scores were the dependent variables, time (pretreatment, posttreatment, and 3-month follow-up) was the repeated-measures variable, and treatment condition was the between-subjects variable. Any significant effects or trends were followed up with univariate analyses (paired t tests) to help explain the effects found.
Given the fact that findings concerning average change in pain intensity do not provide information about the rates of positive response among individuals in the sample (a moderate degree of change in average pain for the sample as a whole could be obtained, for example, from a small to medium treatment response in all participants or from a large response in a very few participants), a responder analysis was conducted to determine the number of participants who showed a clinically meaningful change in pain intensity from pre-to postsession as well as from pretreatment to posttreatment and follow-up. A change in pain intensity of 30% was used as the cutoff for identifying a clinically meaningful change in these analyses, given previous research that has shown that improvements of 30% or more are associated with patient reports of meaningful change across a number of chronic pain conditions (Farrar, Young, LaMoreaux, Werth, & Poole, 2001) .
The amount and reported effects of self-hypnosis and relaxation practice with and without the use of recordings were computed and then compared between the two treatment conditions. Finally, the associations between the potential predictors of treatment response (hypnotizability, pre-and post first session treatment-outcome expectancy) among those in the HYP condition alone and the combined HYP and PMR participants were estimated by computing correlation coefficients between the predictor variables and three measures of treatment outcome: (a) pre-to posttreatment change in daily pain intensity, (b) pretreatment to follow-up changes in daily pain intensity, and (c) posttreatment to follow-up changes in daily pain intensity. Given the small sample size of the current study, which can limit the ability to detect true effects in the correlational analyses, both the significance levels and the overall magnitude of these associations were interpreted, with rs between .10 and.30 deemed as weak, rs between .30 and .50 deemed as moderate, and rs greater than .50 deemed as large associations (Cohen, 1988) .
RESULTS
Treatment-Outcome Expectancy
Treatment-outcome expectancy did not differ significantly between the two treatment conditions either before the first treatment session (TES means [SDs] . An observation of these means suggested a pre-to postsession increase in outcome expectancy among participants in both conditions, and a possibility that this increase was slightly greater in the HYP group than the PMR group. This was explored further using a repeated measures ANOVA, which yielded a significant time effect, F(1, 20) = 7.77, p < .05, but not a significant Time × Treatment Condition interaction, F (1, 20) = 1.82, p = ns. These findings indicate that (a) both conditions had similar effects on outcome expectancies and (b) initial direct experience with either treatment resulted in increases in treatment-outcome expectancy.
Pre-to Postsession Changes in Pain Intensity
The average of the presession and postsession 0-10 pain-intensity ratings for the participants assigned to the HYP and PMR conditions are presented in Table 1 . A significant Time × Condition interaction, F(1, 20) = 5.04, p < .05, indicated differences in pre-to postsession changes in pain intensity between the conditions. Subsequent t tests showed a statistically significant, t(14) = 7.43, p < .001, decrease in pain intensity for the HYP condition, and a smaller but nonsignificant, t(6) = 1.44, p = ns, decrease in pain intensity for the PMR condition. Clinically meaningful (30% decrease or more) changes in pain intensity were reported by 13 (87%) of the HYP participants and 4 (57%) of the participants who received PMR. In short, despite similar outcome expectancies in both treatment conditions, and a similar effect on outcome expectancies by both treatments, participants in the HYP condition experienced a greater pre-to postsession decrease in pain intensity than participants in the PMR condition.
Changes in Daily Pain Intensity
The means and standard deviations for the pretreatment, posttreatment, and 3-month follow-up daily pain composites are presented in Table 2 . A significant, F(2, 19) = 4.08, p < .05, Time × Treatment Condition interaction indicated significant differences between the two treatment conditions in change in daily pain over time. Subsequent ANOVAs for each treatment condition separately showed a statistically significant change in daily pain over the three assessment periods for the HYP condition, F(2, 13) = 9.96, p < .001, but not the PMR condition, F(2, 5) = 0.99, p = ns. Univariate analyses showed a statistically significant pre-to posttreatment decrease in daily pain for the HYP participants, t(14) = 4.63, p < .001, but not for the PMR participants, t(6) = 0.11, p = ns. Moreover, although there was a slight increase in daily pain for the HYP participants from posttreatment to follow-up, this increase was not statistically significant, t(14) = 1.07, p = ns, and the decrease in daily pain-intensity scores between pretreatment and 3-month follow-up remained statistically significant, t(14) = 3.02, p < .01, among the HYP participants. However, among the PMR participants, neither the slight decrease in daily pain from posttreatment to follow-up, nor the difference between pretreatment and follow-up daily pain were statistically significant, ts(6) = 1.47 and 1.31, both ps = ns, respectively. In terms of the rates of clinically meaningful change in daily pain, 7 (47%) of the HYP participants and 1 (14%) of the PMR participants reported a meaningful decrease in daily pain from pre-to posttreatment. These numbers were 7 (47%) and 2 (29%) at the 3-month follow-up for the HYP and PMR participants, respectively.
Changes in Pain Interference
The means and standard deviations for the pretreatment, posttreatment, and 3-month follow-up pain-interference scores are also listed in Table 2 . The ANOVAs indicated a nonsignificant trend, F(2, 19) = 3.26, p < .10, for the Time × Treatment Condition interaction. Subsequent ANOVAs for each condition separately indicated a significant change in pain interference over time for the HYP condition, F(2, 12) = 7.62, p < .001, but not the PMR condition, F(2,4) = 1.47, p = ns. Univariate analyses showed a statistically significant pre-to posttreatment decrease in pain interference for the HYP participants, t(13) = 4.06, p < .001, but not for the PMR participants, t(5) = 0.48, p = ns. As with daily pain intensity, although there was a slight increase in pain interference for the HYP participants from posttreatment to follow-up, this increase was not statistically significant, t(13) = 1.25, p = ns, and the difference between pretreatment and follow-up pain interference remained statistically significant, t(13) = 2.19, p < .05. The slight decrease in pain interference from posttreatment to follow-up reported by the PMR participants was not statistically significant, t(5) = 1.78, p = ns, nor was the difference between pretreatment and follow-up pain interference, t(5) = 0.28, p = ns.
Practice With and Without Audio Recordings Posttreatment
Participant reports of the frequency and effects of self-hypnosis and relaxation practice are presented in Table 3 . Nonparametric statistics (Mann-Whitney test) were used to compare the groups on these variables, because of the marked positive skew of the distributions in both treatment groups. The findings indicate similar responses of participants in both conditions on most variables. The possible exceptions to this included: (a) a larger median number of days of listening to recordings in the HYP participants (Median 33 days) compared to PMR participants (Median 12 days); (b) a longer time of pain relief after listening to the HYP recordings (Median 6 hours) than the PMR recordings (Median 2 hours); and (c) a larger median number of days of practicing on their own (without the recording) among the HYP participants (Median, 64 days) than the PMR participants (Median, 35.5 days). However, the differences in these variables were not statistically Table 3 Self- Hypnosis and Relaxation Practice, With and Without Audio Recording, Hours of relief (of those who practice without recording) Median 2 2 Range 0-24 hrs 0.5-24 hrs significant, perhaps due to the large variability in reported amounts and effects of practice, as well as the small sample size.
Prediction of Treatment Outcome
The association between all three treatment-outcome measures and hypnotizability was negligible in the sample as a whole (rs range, −.02 to .03), and weak and nonsignificant (rs range, −.23 to .28) among the HYP participants (see Table 4 ). Treatment-outcome expectancy assessed before the first treatment session showed a moderate association with changes in pain from posttreatment to 3-month follow-up in both the sample as a whole (r = .40, p < .10) and the HYP participants (r = .40, p = ns). On the other hand, treatment-outcome expectancy assessed after the first session, that is, after the participants had an opportunity to experience the treatments directly, showed moderate associations with pretreatment to posttreatment and posttreatment to follow-up changes in pain (rs range, .28 to .45 in the sample as a whole and the HYP sample), and strong associations with pretreatment to follow-up changes in daily pain intensity (rs = .55 and .61 for the sample as a whole and the HYP sample, ps < .01 and .05, respectively).
Discussion
There are a number of findings from this study that warrant discussion. First, we found that individuals with MS and chronic pain who received a self-hypnosis training intervention reported significantly more benefits from treatment than individuals assigned to a progressive muscle relaxation condition, despite similar treatment outcome expectancies of the participants in the two conditions. Two other important findings concern the prediction of treatment outcome and the use and reported effects of continued self-hypnosis practice after treatment.
Perhaps the largest challenge in designing methodologically sound hypnosis clinical trials is the selection of the control condition (Jensen & Patterson, 2005) . A number of control conditions have been used in published hypnosis trials, such as wait-list controls, standard care, and other (active or effective) treatments, among others. Because each of these controls for different possible confounds, any study that uses one or more of these control conditions contributes to our understanding of the specific and nonspecific effects of hypnotic interventions.
Although this study was quasi-experimental because it did not include randomization of all participants, we were able to compare self-hypnosis training to a PMR intervention. This intervention was designed to meet the need to control for treatment-outcome expectancies. Like the hypnosis treatment, it was based on an intervention that has demonstrated efficacy for treating chronic pain, could be described in a way that elicited positive outcome expectancies, could be labeled similarly to the hypnosis treatment (i.e., as an intervention that includes "both hypnosis and relaxation components") and could be provided in a way that was also very similar to the hypnotic intervention (e.g., face-to-face in 10 sessions, with an accompanying audio recording, etc.). However, the PMR condition in this study differed from the HYP condition in several critical ways, the most important of which was the fact that the PMR condition consisted of only one (but constantly repeated) direct suggestion: to experience relaxation in specific areas of the body. The hypnotic intervention, on the other hand, included a hypnotic induction followed by a much larger number and variety of suggestions, including, in the first two sessions: (a) a suggestion to experience being in a "special place," (b) a classic hypnotic suggestion to encourage confidence in responsivity, (c) five different analgesia suggestions, (d) posthypnotic suggestions that the benefits obtained with treatment will last beyond the session and become permanent, as well as (e) any additional suggestion that the participant might want to hear during the sessions (to facilitate greater involvement in the sessions and tailoring of treatment). The five analgesia suggestions provided in the first two sessions were reduced to two suggestions (a suggestion for decreased pain unpleasantness plus whatever other analgesia suggestion the participants appeared to enjoy the most or get the most out of), but all of the other suggestions continued for the remaining eight sessions.
Thus, the HYP and PMR treatment conditions shared many key nonspecific components, including their effects on outcome expectancy but differed with respect to the number and variety of suggestions offered. Moreover, both interventions had similar effects on outcome expectancies. Given the fact that the hypnotic-analgesia protocol was more effective than the PMR comparison condition, the findings suggest (but only suggest; see discussion of limitations of quasi-experimental designs, below) that the hypnotic suggestions included in the HYP treatment had an effect on these outcome variables over and above the effects of therapist attention, time, or outcome expectancy.
We examined two predictors of treatment response in this study: hypnotizability and treatment-outcome expectancy. Of these two, only treatment-outcome expectancy was associated (moderately to strongly) with outcome. The lack of a significant association between hypnotizability and treatment outcome is inconsistent with some previous findings in clinical settings (e.g., Andreychuk & Skriver, 1975; Friedman & Taub, 1984; Gay, Philipport, & Luminet, 2002) but is consistent with a previous study by our group using a similar treatment protocol . The inconsistencies across studies concerning the relative importance of hypnotizability as a predictor may be related to differences between studies in the way that hypnotizability is assessed, differences in the treatment protocols used, differences in the samples or types of pain studied, or some combination of these.
Even when significant associations between hypnotizability and treatment outcome are found, however, they are not always strong for all outcome measures (Friedman & Taub, 1984; Gay et al., 2002) . The skills needed to respond to hypnotic suggestions for pain management, even in the best of circumstances, may not always be strongly related to the skills necessary to respond to the hypnotic suggestions contained in common hypnotizability tests, such as suggestions for arm levitation, amnesia, or visual hallucinations. Hypnotic responding is not necessarily a single unified trait and may be composed of multiple abilities (cf. Pekala & Kumar, 2007) , some of which may be associated with response to analgesia suggestions and others of which may not. In any case, as a group, these findings suggest that it is probably not useful to screen individuals from hypnotic treatment for chronic pain management based on their response to hypnotizability tests alone. Such screening may, in fact, exclude some patients from a treatment they could benefit from.
On the other hand, treatment-outcome expectancy did show a moderate to strong association with treatment outcome in this study. Although the present findings do not support a conclusion that the effects of selfhypnosis training are entirely due to expectancy effects (otherwise, we would have seen a similar treatment effect for the two conditions), the findings are consistent with the hypothesis that patient expectancies may play a role in both immediate and short-term (at least up to 3 months) outcomes in response to hypnotic analgesia treatment for chronic pain (Kirsch, 1985) ; although the importance of outcome expectancies in hypnotic responding may be much less than is commonly thought (Benham, Woody, Wilson, & Nash, 2006) . Practically, the findings suggest the possibility that clinicians might be able to enhance treatment outcome to some extent by presenting treatment in a way that realistically describes treatment and its possible effects and also facilitates patient expectancies and hope for positive outcomes. This possibility certainly warrants further investigation. Research that identifies ways to enhance outcome expectancies in the clinical setting, and then determines the impact of this enhancement on clinical outcome, could be particularly useful to help (a) provide additional tests of the relative importance of expectancy in determining response to hypnotic treatment and (b) possibly enhance the efficacy of hypnotic analgesia treatment.
Three limitations of the current study should be kept in mind when interpreting the results: (a) the quasi-experimental design; (b) the low sample size; and (c) the "active" nature of the comparison (PMR) condition. Although it was important to include 8 of the participants in the analyses of the HYP condition who had been given HYP from the start in order to increase the power of the analyses, the inclusion of these participants in the analyses limits our ability to draw causal conclusions about the effects of HYP versus PMR from the study. Future research, ideally with larger sample sizes, will be needed to determine the extent to which the findings replicate to other samples. In addition, the low sample size limits the ability of the study to detect effects that might exist in the population but did not emerge in the sample. For example, although both interventions resulted in reduced pain, only the reduction observed in the HYP condition was statistically significant. It is possible that the pain reduction reported by participants in the PMR condition might have been found to be statistically significant had there been a larger number of participants in the study who received PMR. Similarly, some of the differences observed between the two treatment conditions concerning the effects of practice on pain (for example, that the HYP recordings reportedly resulted in more hours of pain relief than the PMR recordings did) might have been statistically significant had we had more resources to recruit additional participants for the study. Future researchers should strive to maximize the numbers of participants in hypnosis clinical trials to be better able to detect true effects or to be more confident that such effects do not exist when a lack of significant difference is found.
The strengths of the PMR comparison condition we used in this study have already been discussed. But all comparison or control conditions used in hypnosis studies have both strengths and weaknesses.
A primary weakness of the PMR condition used in this study, already alluded to, is that it is an active condition that, in fact, may benefit individuals via similar mechanisms as hypnosis. PMR has been found to be effective for pain management in other studies (e.g., Baird & Sands, 2004; Crockett, Foreman, Alden, & Blasberg, 1986) and was associated with a reduction in pain (at least from pre-to postsession) in the current study. Because PMR is an active (and potentially effective) treatment, the differences noted between HYP and PMR in this study may underestimate the actual effects of the HYP intervention if compared to an inactive control or no treatment. It is difficult to isolate the unique components of the HYP intervention from those we might employ in a comparison condition. Thus, although the comparison condition was useful for testing and confirming an effect of the hypnosis treatment over and above the effects of time, therapist attention, and patient expectancy, because it is an active treatment we may interpret the results in ways that understate the effectiveness of the hypnosis treatment. For this reason, the PMR condition is not useful for determining the effects of hypnosis relative to no treatment or "nonhypnotic" care. Estimating these treatment effects would have required a third condition, such as a wait-list control. Future researchers would be wise to include such a condition whenever possible; although we understand that the resources available for conducting a clinical trial are often limited, and that the requirements for statistical power may require a limitation in the number of treatment conditions offered in any one study.
We have previously argued that no single hypnosis clinical trial can be definitive, and there is no such thing as a perfect control condition for hypnosis studies (Jensen & Patterson, 2005) . Rather, in order for our understanding of the effects of hypnosis on pain and other conditions to advance, the field requires multiple clinical trials and studies that compare hypnotic interventions to a variety of control conditions and interventions. Ultimately, such a series of studies will produce a body of evidence that can help to clarify the efficacy and impact of hypnosis on pain and other symptoms. For the present, however, the results we report here encourage further examination of the clinical utility of hypnotic methods for chronic pain management.
de l'évaluation de suivi effectuée trois mois plus tard. La plupart des participants des deux groupes ont indiqué avoir continué d'utiliser les techniques qu'ils avaient apprises durant le traitement et en avoir éprouvé du soulagement chaque fois. L'hypnotisabilité en tant que telle n'a pu être reliée de manière significative au résultat du traitement; mais les attentes exprimées à l'égard de l'issue du traitement, évaluées avant et après la première séance, ont pu être reliées à cette issue. Ces résultats appuient l'efficacité de la formation à l'autohypnose dans la gestion de la douleur chronique des personnes atteintes de SEP.
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Una comparacion de autohipnosis y relajación muscular progresiva en pacientes con esclerosis múltiple y dolor crónico Reclutamos a veintidós pacientes con esclerosis múltiple (EM) y dolor en un diseño cuasi experimental que comparó los efectos de entrenamiento de autohipnosis (HIP) con relajación muscular progresiva (RMP) sobre la intensidad de dolor e interferencia de dolor; 8 recibieron HIP y los restantes 14 fueron seleccionado aleatoriament para HIP o RMP. Los participantes de HIP mencionaron cambios significativos de pre a post sesión así como de pre a post tratamiento en disminución de dolor e interferencia de dolor en comparación con los participantes de la condición PMR, y las ganancias permanecieron en un seguimiento a los 3 meses. La mayor parte de los participantes en ambas condiciones mencionaron que siguieron usando las habilidades que aprendieron en el tratamiento y experimentaron alivio de dolor cuando así lo hicieron. La hipnotizabilidad general no estuvo relacionada significativamente con los resultado de tratamiento, pero las expectativa de resultado de tratamiento evaluadas antes y después de la primera sesión si estuvieron relacionadas con los resultados. Éstos apoyan la eficacia del tratamiento de autohipnosis para controlar dolor cronico en pacientes con EM. Lund University, Lund, Sweden 
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